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LISTING OF CLAIMS 



1. (Currently Amended) A method comprising: 

synchronizing a data volume of a first node, a data volume of a second node, a data 

volume of a third node, and a data volume of a fourth node: 
asynchronou s ly* but not periodically^ replicating data to be written to [[a]] said data 

volume of I[a]] said first node to ([a]] said data volume of [[a]] said second node 

from said first node ; And 
writing said data to said data volume of said first node, wherein 

said writing is performed after or in parallel with said replicating said data 
to said data volume of said second node: 
replicating said data to be writt e n to s oid data volume of said s econd node to a said 

data volume of [[a] I said third node, wherein 

said replicating said data to be written to said data volume of said s econd node 
compri ses p e riodically replicating, said data volume of said third node 
is performed using periodic replication at a first frequenc y, s aid data to 
be written to s aid data volume of s aid second node from said second 
node to said data volume of said third node; and 
replicating said data to b e writt e n to s aid data volume of said third nod e to a said data 
volume of [[a]] said fourth node, wherein 

said replicating said data to be written to s aid data volume of said third node 
comprise s periodically replicating, said data volume of said fourth 
node is performed using periodic replication at a second frequency? 
said data to be written to said data volume of said third node from 
said second node to said data volume of said fourth node; wherein 
said first frequency is higher different than said second frequency. 

2. (Cancelled) 
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3. (Currently Amended) A method comprising: 

synchroniz ing a data volume of a first node, a data volume of a second node, a data 
volume of a third node, a data volume of a fourth node, and a data volume of 
a fifth node; 

asynchronously, but not periodically, replicating data to be written to ([a]] said data 
volume of [[a]] said first node to [[a] J said data volume of ([a]] said second node 
from said first node : and 

writing said data to said data volume of sai d first node, wherein 

said writing is performed after or in parallel with said replicating said data 
to said data volume of said second node; 

data volume of [[a]] said third node, wherein 

said replicating said data to be written to s aid data volum e of s aid s e cond - nod e 
compri s e s a s ynchronously r e plicating said data to bo written to said 
data volum e of s aid se eond nod e said data volume of said third node is 
performed using asynchronous replication from said second node to 
said data volume of said third node; and 
replicating said data to be written to s aid data volume of said third node to a said data 

volume of [[a]] said fourth node, wherein 

said replicating said data to be written to said data volume of s aid third node 
comprises periodically r e plicating, said data volume of said fourth 
node is performed using periodic replication at a first frequencyrsaid 
data to be written to s aid doto volum e of said third - nod e from said 
third node to said data volume of said fourth node; and 

data volume of [[a]l said fifth node, wherein 

said replicating said data to be written to s nid data volume of s aid fourth node 
comprises periodically r e plicating,, said data volume of said fifth node 
is performed using periodic replication at a second frequenc y, said data 
to be written to snid data volume of snid fourth node from said fourth 
node to said data volume of said fifth node, wherein 
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said first frequency is higher different than said second frequency. 

4. (Cancelled) 

5. (Currently Amended) The method of claim 3, wherein, 

s aid asynchronously, but not periodically, replicating dntn to be written to s nid dotn 
volum e of said first node comprise s , asynchronously replicating data to be 
written to a data volume of a primary node to a data volume of an 
intermediate node; and 

s aid asynchronou s ly replicating data to be written to s aid data volume of said 

second node comprises, a s ynchronously replicating data to be written to said 
data volume of s aid intermediate nod e to o data volume of a secondary nod e 

said first node is a primary node, said second node is an intermediate node, and said 
third node is a secondary node. 

6. (Currently Amended) The method of claim 5, wherein soid o s ynehronou s ly 

a s ynchronou s ly replicating data to be written to said data volume of said intermediat e nod e 
to a data volume of -e och of a plurality of se condary nodes further comprising: 

replicating said data to a plurality of secondary nodes from said intermediate node. 

7. (Currently Amended) The method of claim 3, wherein, 

said osynehronously, but not periodically, replicating said data to be written to said 

data volume of said first second node comprises asynchronously replicating said 
data to be written to snid data volume of s oid first node to said data volume of 
said second node using a first data link coupled between said first node and said 
second node; 

said a s ynchronously replicating said data to b e writt e n to said data volume of said 

second third node comprises osynehronou s ly replicating said data to be written 
to snid data volume of s aid s econd node to said data volume of said third node 
using a second data link coupled between said second node and said third node; 
and 
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said first data link has a high e r different bandwidth than said second data link. 
8. (Currently Amended) An apparatus comprising: 

one or more first devices for synchronizing a data volume of a first node, a data 

volume of a second node, a data volume of a third node, and a data volume of 
a fourth node; 

a first second device for asynchronously^ but not periodically, replicating data to be 
written to [[aj] said data volume of [[a]] said first node to [[a]] said data volume 
of [[a]] said second node from said first node : and 
a third device for writing said data to said data volume of said first node, wherein 
said third device is configured to perform said writing after said replicating 
said data to said data volume of said second node or is configured to 
perform said writing in parallel with said replicating said data to said 
data volume of said second node or both; 
a second fourth device for replicating said data to be written to s aid data volume of 



said replicating said data to bo written to s aid data volume of said second node 
compri s e s periodically replicating* said data volume of said third node 
is performed using periodic replication at a first frequenc y r s aid data to 



node to said data volume of said third node; and 
a thwd fifth device for replicating said data to be written to s aid data volume of said 
t hird node to a said data volume of [[a]] said fourth node, wherein 
said replicating said data to be written to said data volume of s aid third node 
compri s e s periodically repeating, said data volume of said fourth 
node is performed using periodic replication at a second frequency? 




said data volume of [[a]] said third node, wherein 



be written to soid data volume of; 




from said second 




9. 



(Canceled) 
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10. (Currently Amended) An apparatus comprising: 

one or more first devices for synchronizing a data volume of a first node, a data 
volume of a second node, a data volume of a third node, a data volume of a 
fourth node, and a data volume of a fifth node; 



written to [[a]] said data volume of [[a]] said first node to [[a]] said data volume 
of [[a]l said second node from said first node : and 
a third device for writing said data to said data volume of said first node, wherein 
said third device is configured to perform said writing after said replicating 
said data to said data volume of said second node or is configured to 
perform said writing in parallel with said replicating said data to said 
data volume of said second node or both; 
a second fourth device for replicating said data to be writt e n to said dntn volume of 
s aid second node to n said data volume of [[a) J said third node, wherein 
said second fourth device for rcplieating dota to be written to s aid data 
volume of said second node comprises a device for asynchronously 
replicating said data from said second node to be written to s aid data 
volume of said s econd node to said data volume of said third node; and 
a third fifth device for replicating said data to be written to s aid data volume of s aid 
third node to a said data volume of [[a]] said fourth node, wherein 
said third fifth device for rcplioat i n g- datato be written to said data volume of 
s aid third node comprises a device for periodically replicating, at a first 
frequency, said data from said third node to be writton - to -s oid data 
volume of s aid third node to said data volume of said fourth node; and 
a fourth sixth device for replicating said data to be written to said data volume of said 
fourth nod e to a said data volume of [[a]J said fifth node, wherein 
said fourth sixth device for replicating data to be written to s aid data volume 



a fwst second device for 




replicating data to be 
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9 said data volume of said fifth node, 
wherein 

said first frequency is higher different than said second frequency. 

11. (Cancelled) 

12. (Currently Amended) The apparatus of claim 10, wherein, 

said first device for asynchronou s ly^ but not periodically, replicating data to be 



a device for asynchronou s ly replieoting data to be written to o 

a primary nod e to a data volume of on intermediat e nod e ; and 
soid second d e vic e for a s ynchronou s ly replicating data to be writt e n to said data 
volume of said s econd node compri s es, 

a device for asynchronou s ly r e plicating data to b e written to said data 

volume of soid int e rm e d i at e node to a data volume of a s econdary 

said first node is a primary node, said second node is an intermediate node, and said 
third node is a secondary node . 

13. (Currently Amended) The apparatus of claim 12, wherein 
said fourth device for a s ynchronou s ly replicating data to be written to said data 
volume of s aid int e rm e diate node comprises a device for asynchronously 
replicating said data to be written to s aid data - volum e of s aid - int e rm e diat e 
node to a data volume of each of a plurality of secondary nodes from said 
intermediate node . 
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14. (Currently Amended) The apparatus of claim 1 0, wherein, 

said first second device for - osynchronously, but not periodically) r e plicating data to 
be written to s aid data volume of s aid first node comprises a device for 
osynchronously replicating said data to b e written to said data volume of s aid 
first node to said data volume of said second node using a first data link coupled 
between said first node and said second node; 

said fourth device moons for asynchronou s ly replicating data to be written to said 
data volume of said s econd node comprises a device for asynchronously 
replicating said data to be written to s aid data volume of s aid se cond node to 
said data volume of said third node using a second data link coupled between said 
second node and said third node; and 

said first data link has a higher- different bandwidth than said second data link. 

15. (Currently Amended) A set of machine-readable mediums collectively having a 
plurality of instructions executable by two or more machines, wherein said plurality of 
instructions when executed cause said two or more machines to perform a method comprising: 

synchronizing a data volume of a first node, a data volume of a second node, a data 

volume of a third node, and a data volume of a fourth node; 
a s ynchronou s ly, but not p e riodically, replicating data to be written to [[a]] said data 

volume of [[a]] said first node to [[a]] said data volume of [[a]] said second node 

from said first node : and 
writing said data to said data volume of said first node, wherein 

said writing is performed after or in para llel with said replicating said data 
to said data volume of said second node; 

data volume of [[a]] said third node, wherein 

said replicating said data to b e writt e n to said data volum e of s aid se cond - nod e 
compri s es periodically replicat i n g ^ said data volume of said third node 
is performed using periodic replication at a first frequenc y, s aid data to 
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b e written to said doto volume of said s econd node from said second 
node to said data volume of said third node; and 

volume of [(a]] said fourth node, wherein 

said replicating said data to b e writt e n to s oid doto volume of said third node 
compri s es periodically replicating* said data volume of said fourth 
node is performed using periodic replication at a second frequency? 

said third node to said data volume of said fourth node; wherein 
said first frequency is higher different than said second frequency. 

16. (Cancelled) 

1 7. (Currently Amended) A set of machine-readable mediums collectively having a 
plurality of instructions executable by two or more machines, wherein said plurality of 
instructions when executed cause said two or more machines to perform a method comprising: 

synchronizing a data volume of a first node, a data volume of a second node, a data 
volume of a third node, a data volume of a fourth node, and a data volume of 
a fifth node: 

asynchronously, but not periodically, replicating data to be written to [[a]] said data 

volume of [[a]] said first node to [[a]] said data volume of [[a]] said second node 

from said first node : and 
writing said data to said data volume of said first n ode, wherein 

said writing is performed after or in parallel with said replicating said data 
to said data volume of said second node; 
replicating said data to be written to said data volume of soid sceond node to a said 

data volume of [[a]] said third node, wherein 

said replicating said data to be written to s aid data volume of soid sceond - nod e 
nou s ly r e plicating said data to be written to s oid 

e said data volume of said third node is 
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performed using asynchronous replication from said second node to 
said data volume of said third node; and 
replicating said data to bo written to s oid data volume of said third node to a said data 
volume of [[a]] said fourth node, wherein 

said replicating said data to be writton - to s oid data volume of said third node 
comprises periodically replicating, said data volume of said fourth 
node is performed using periodic replication at a first frequencyrsoid 

third node to said data volume of said fourth node; and 
replicating said data to b e written to said doto volum e of s aid - fourth node to a said 
data volume of [[a]] said fifth node, wherein 

said replicating said data to be written to soid data volum e of said fourth node 
compris e s p e riodically replicating, said data volume of said fifth node 
is performed using periodic replication at a second frequenc y, said data 
to be written to s aid data volum e of said fourth node from said fourth 
node to said data volume of said fifth node, wherein 
said first frequency is higher different than said second frequency. 

18. (Cancelled) 

1 9. (Currently Amended) The set of machine-readable mediums of claim 1 7, 
wherein, 

s oid - osynohronou s ly» but not periodieoHy, r e plieoting doto to be written to s oid doto 
volume of soid first node compri se s; 

replicating doto to b e written to a data volume of a primary node to a data 
volume of on intermediate node; and 
s oid asynchronously replicating data to be written to s oid doto volume of s oid 

sly replicating doto to bo written to soid data volume of s oid 
intcrmcdioto node to o doto volume of a secondary node 
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said first node is a primary node, said second node is an intermediate node, and said 
third node is a secondary node . 

20. (Currently Amended) The set of machine-readable mediums of claim 19, 
wherein said osynohronou s ly replicating data to be written to said data volume of s aid 
intermediat e node comprises asynchronously replicating data to be writt e n to said data 
volume of said intermediate node to a data volume of each of a plurality of s econdary nodes 
said method further comprises replicating said data to a plurality of secondary nodes from 
said intermediate node . 

21 . (Currently Amended) The set of machine-readable mediums of claim 17, 
wherein, 

said a s ynchronously, but not periodically^ replicating said data to b e written to said 

data volume of said fh=st second node comprises asynchronously replicating said 
data to be written to s oid dote volume of s oid fir s t node to said data volume of 
said second node using a first data link coupled between said first node and said 
second node; 

said asynchronou s ly replicating said data to be written - to said data volume of said 

second third node comprises a s ynchronously replicating said data to b e written 
to said data volume of said second node to said data volume of said third node 
using a second data link coupled between said second node and said third node; 
and 

said first data link has a high e r different bandwidth than said second data link. 

22. - 25 (Canceled) 

26. (Canceled) 

27. (New) The method of claim 1, further comprising 
intercepting a request to write said data, wherein 

said intercepting is performed after said synchronizing, and 
said request was sent by an application; 
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storing said data within a log of said first node, wherein 

said storing is performed after or in parallel with said intercepting; 

notifying said application that said request has been completed, wherein 

said notifying is performed after or in parallel with said storing, and 
said replicating said data to said data volume of said second node is performed 
after or in parallel with said notifying. 

28. (New) A method comprising: 

synchronizing a data volume of a first node, a data volume of a second node, and a data 

volume of a third node; 
intercepting a request to write data to said data volume of said first node, wherein 

said intercepting is performed after said synchronizing, and 

said request was sent by an application; 
storing said data within a log of said first node; 

notifying said application that said request has been completed, wherein 
said notifying is performed after or in parallel with said storing; 

replicating said data to said data volume of said second node from said first node, 
wherein 

said replicating is performed after or in parallel with said notifying; 
writing said data to said data volume of said first node; 

replicating said data to said data volume of said third node from said second node, 
wherein 

said replicating said data to said data volume of said third is performed using 

periodic replication at a first frequency from said second node to said data 
volume of said third node. 
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